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ABSTRACT 
This paper examines whether the prediction model of X-Score (Zmijewski), Y-Score (Ohlson), and Z-Score 
(Altman) are suitable for measuring the financial performance and health level of the listed banks and delisted 
banks at the Indonesia Stock Exchange. Commonly, there are assumptions about both listed companies and 
delisted companies that listed companies have good financial performance while delisted companies have a poor 
financial performance. A company decision to exit from the stock exchange can indeed be caused by the threat 
of bankruptcy, but the decision can also be by decision to do a merger for sustainability and better company 
performance. In this study the sample consists of six listed banks and three delisted banks from Indonesia Stock 
Exchange. Results from this study show that some listed banks are in the gray area during the observation period. 
The research also indicates that not all listed banks necessarily operate in the conditions of good financial 
performance. Actually, the results of the used bankruptcy prediction models for delisted banks from the stock 
exchange show that they were in the safe area category. Conclusively, this study indicates that not all delisted 
banks from the stock exchanges have a poor financial performance. In fact, the reason that companies delists from 
the stock exchange could be derived from many reasons, one being that the company chooses consolidate or 
develop the company business. 
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1. INTRODUCTION  
 
In the definition of the concept bank is that 
the banks as financial intermediary generally have 
the authority to accept deposits, lend money, and 
issue promissory notes which is known as a 
banknote.  Indonesian Act number 10 Year of 1998 
explained that bank is a business entity which is 
collecting funds from public in the form of deposits 
with and release to the public in the form of credit 
and other form in order to boost the standard living 
of people (www.bi.go.id). Establishing trust is one of 
the main objectives while doing business in the 
banking community. To build trust the banks need 
good financial reports, and with transparency also 
publish the state of the banks health. The public 
confidence in the banks can also be maintained if the 
banking institutions apply the precautionary 
principle. The crisis in 1997 that severely 
undermined the Indonesian economy, known as the 
financial crisis or “Crisis Moneter”, originated from 
Thailand in July 1997 (Steven Radelet, 1998). This 
economical downfall brought a huge impact on 
exchange rate, stock exchange, and other asset price 
in some countries in the region.  The crisis 
manifested itself amongst others as a rapid fall of the 
Rupiah (IDR) exchange rate against the US dollar.  
The crisis in 1997 did not only affect Indonesia, in 
2008 there was a global crisis that negatively affected 
the world. The global economic crisis that occurred 
in 2008 derived from the US economic crisis that 
subsequently spread to other countries around the 
world, including Indonesia. This crisis started 
because of the encouragement for consumption 
driven by loans. As a result, the financial institutions 
that provided these loans went bankrupt due of the 
loss of liquidity. In the end, the companies went 
bankrupt due to that they couldn’t pay debts which 
increased at the same time. Indonesia is a country 
that depends on the inflow of funds from foreign 
investors, and with the global crisis automatically 
foreign investors withdrew their funds from 
Indonesia (Azis, 2000). This resulted in the declining 
of the rupiah value. As a result of the low value of 
rupiah and associated cost of goods and services, the 
export value had a role as a savior for the Indonesian 
economy in the global crisis of 2008 (Ivaylo Petev, 
2012). 
As a result, the banks in Indonesia had to 
improve the monitoring system and apply the 
principle of prudence in order to maintain the health 
of the bank itself.  Financial difficulties can be seen 
as an indicator of fund inability or unavailability to 
payback promised returns. Payment failure push 
debtors to find solution and financial difficulties can 
be seen as the stage before a company going 
bankrupt (Altman, 1968). Financial difficulties can 
occur in various companies and it can also be a signal 
of companies’ mismanagement. Any companies that 
are experiencing financial difficulties should find a 
solution to resolve the financial problems and 
prevent that bankruptcy happens. Specifically in 
banking the bank's ability to predict bankruptcy is an 
advantage for lenders and investors as well. 
Bankruptcy is as such a very serious financial 
difficulty which can inflict both on the company 
ability to run the operational activities and implicitly 
the business that rely on these services. It can be 
argued that one of the most important roles of banks 
in the Indonesian economy system is to maintain and 
communicate the health level of the bank itself. Bank 
health is a benchmark for performance and condition 
of a bank and also the nation. To conduct an 
assessment of the health of banks we need a useful 
measuring system to assess the performance of the 
bank based on standards that have been set from a 
sound analysis. 
2. LITERATURE REVIEW 
Financial Ratio Analysis 
The financial report is the most important 
means to both assess the performance and economic 
conditions of a company and to communicate it to the 
world. Financial ratios is useful to indicate a change 
in the condition of the company and its operating 
performance. The financial statements report the 
position of a company at a specific time in the 
perspective of the operations in previous time. 
However, the real value of financial statement is the 
fact is that the data can be used to predict revenue 
and dividends in the future. From the investor side, 
financial statements is as such used in the analysis 
with a purpose to predict the future and revenue, 
while from management side, financial statement 
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analysis is used to anticipate the future needs to 
fulfill these expectations (Lusiana, 2007:27). 
Bank 
The Indonesian Act Number 10 Year 1998 
in the specification and declaration of “Banking” it’s 
declared that banking is a business entity that collect 
funds from public in form of deposit and distribute to 
public in the form of credit and other forms in order 
to improve the standard of living. As an intermediary 
institution, bank has an important role in national 
development. The purpose of banking is describe in 
article 3 act 10 year 1998 (www.bi.go.id) wherein 
Bank Indonesia aims to support the implementation 
of national development in order to improve equity, 
economic growth and national stability with 
improving human welfare. 
Bankruptcy 
One of the more important aspects of the 
analysis in company’s financial welfare is useful for 
assess the company’s continuity. The prediction is 
important to the management, owners and investors 
to anticipate the possibility of financial malfunction. 
Most companies that experience bankruptcy do have 
a significant impact, not just for company itself but 
also for employees, investors and other parties 
involved in the company operations (Nugroho, 
2012:14). This type of financial distress is the 
situation where a company’s operating cash flow is 
not adequate to pay current liabilities. Bankruptcy 
can as such be defined as a failure of the company to 
carry the operations to make profit. This financial 
failure can also be defined as insolvency 
distinguished between cash flows and stock basis 
(Ramadhani and Lukviarman, 2009:17). However, a 
bankrupt company is not necessarily experiencing 
financial difficulties and non-bankrupt company may 
as well experience financial difficulties.  
 
Zmijewski Prediction Model (X-Score) 
Probit model is one alternative for 
regression analysis using normal cumulative 
probability distribution. Zmijewski’s probit analysis 
did use a set of financial ratios that measure 
performance, leverage and liquidity to predict 
financial difficulties. Zmijewski defined a bankrupt 
company as when it requests a bankrupt position 
during a specific period of time. In a statistical 
definition, Zmijewski defined it as follows: In case 
of a P-value that is equal or greater than 0.5 the 
company is classified as bankrupt and companies 
having a p-value that is lower than 0.5 are classified 
as non-bankrupt (Kleinert, 2014 : 17). The formula 
of X-Score is:  
X = -4.3 – 4.5 X1 + 5.7 X2 – 0.004X3 
X1 : Net Income To Total Assets Ratio 
X2 : Total Debt To Total Assets Ratio 
X3 : Current Assets To Current Debt Ratio 
Ohlson Prediction Model (Y-Score) 
Ohlson did use a logistics method to develop 
his bankruptcy prediction model while using nine 
independent variables. His method used for 
prediction is based on leverage ratio, liquidity ratio, 
and probability ratio. His developed logit models is a 
further development of using the linear probability 
model and is aimed to reduce the weakness found in 
the previous models (Ismail, 2012). In a logistic 
model it is assumed that errors are standard 
logistically distributed. In order to get more useful 
accuracy rate, Ohlson used 0.38 for the cut-off point. 
This means that firms with a probability smaller than 
0.38 are predicted to not go bankrupt and firm with a 
probability higher than 0.38 are predicted to go 
bankrupt. The formula is: 
Y = -1.3 – 0.4y1 + 6.0y2 – 1.4y3 + 0.1y4 – 2.4y5 – 
1.8y6 – 0.3y7 –   1.7   y8 – 0.5y9 
 
Y1 = log (
Total Assets
GNP index price rate 
) 
Y2 = Total Debt To Total Assets Ratio 
Y3 = Working Capital To Total Assets Ratio 
Y4 = Current Debt To Current Assets Ratio 
Y5 = one (1) if total liabilities exceed total assets, 
zero (0) if others 
Y6 = Net Income To Total Assets Ratio 
Y8 = One (1) if net profit is negative for last two 
years, zero (0) if the others 
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Y9 = 
  (NI𝑡 ─ NI𝑡−1)
(|NI𝑡|+|NI𝑡−1)
 
Altman Prediction Model (Z-Score) 
Altman Z-score models are one of the more 
popular discriminant model types that come from 
America and are frequently used to predict a 
company bankruptcy condition. Altman Z-Score 
formula is a multivariate formula used to measure the 
financial health of a company with purpose to predict 
the probability that a company will go bankrupt 
within a two-years period (Hayes, Hodge & Hughes, 
2010:124). In his research, Altman used a 
multivariate approach by combining some of the 
ratios used in prediction models in analyzing a 
company’s bankrupt possibility. Altman used 2.6 as 
his cut-off point, company where higher Z-Score 
values than 2.6 categories constitute the safe zone. 
Company with Z-Score between 1.1 – 2.6 were in the 
category of grey zone and a company with Z-Score 
result less than 1.1 means that the company where in 
the bankrupt zone (Rudianto, 2013 : 260). The 
formula of Z-Score is: 
Z = 6.56Z1 + 3.26Z2 + 6.72Z3 + 1.05Z4 
Z1 = Working Capital To Total Assets Ratio 
Z2 = Retained Earnings To Total Assets Ratio 
Z3 = Earnings Before Interest and Tax To Total 
Assets Ratio 
Z4 = Book Value Of Equity To Book Value Of Total 
Debt Rati
 
Type Of Research 
The method of this research is based on 
descriptive research. The type of data used in this 
study is secondary data. This data is acquired from 
bank financial statements which are taken from 
Indonesia Stock Exchange (IDX). The research focus 
of this study consists of financial statements. 
1. The data used as the basis of the research is 
company financial statements consisting of 
the balance sheet and income statement in the 
period 2011-2013 as the base calculation 
model of Zmijewski (X-Score), Ohlson (Y-
Score), and Altman (Z-Score). The data 
selection is done based on the latest data and 
relevant considerations relating to the 
problems that exist.  
2. The results of X-Score, Y-Score, and Z-Score 
of the companies acquired from balance sheet 
and income statement contained in the 
financial statements. 
Population of this research are 42 listed 
companies and 15 delisted banks. This study use 
purposive sampling technique. Purposive sampling 
is a technique that selected based on certain 
considerations in order to obtain a sampling unit that 
has found in population (Mardalis, 2014:). 
 
Table 1. Purposive Sampling Criteria 
No. Listing Delisting 
1. Banking companies 
listed in IDX from 
2011 until 2013 and 
published financial 
statements. 
Banking company 
which ever delisted 
from IDX. 
2. Banking companies 
which never delisted 
during the research 
periods of 2011 until 
2013 
Banking company 
which is published 
financial reports and 
annual reports before 
delisting. 
3. Banking company 
which able increase 
the profitability and 
show performance of 
debt use. 
Banking company 
forced delisting or 
delisting by their own 
decision  from IDX. 
 
Based on the criteria mentioned by using 
purposive sampling technique, total sample obtained 
was 9 banking companies. Total sample of delisted 
bank are 6 banks and 3 delisted banks. The method 
use to collect the data is documentation technique. 
Data analysis technique used by researcher is 
quantitative analysis technique, due this study 
consist of numbers contained in the financial 
statement and researcher will perform calculations 
on the financial statement data presented by the 
company using the formulation from each models of 
Zmijewski, Ohlson, and Altman. The steps used in 
this analysis is: 
1. Calculate the bank performance using 
Zmijewski (X-Score) formulation  
X = -4.3 – 4.5 X1 + 5.7 X2 – 0.004X3 
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2. Calculate the bank performance using Ohlson 
(Y-Score) Formulation 
Y = -1.3 – 0.4Y1 + 6.0Y2 – 1.4Y3 + 0.1Y4 – 2.4Y5 
– 1.8Y6 – 0.3Y7 –   1.7Y8 – 0.5Y9  
3. Calculate the bank performance using Altman 
(Z-Score) Formulation 
Z = 6.56Z1 + 3.26Z2 + 6.72Z3 + 1.05Z4 
4. Calculate the ratio using formula of Zmijewski 
(X-Score), Ohlson (Y-Score), and Altman (Z-
Score). 
5. Classifying condition with a cut-off points based 
on cut-off point criteria of each prediction 
models. 
6. Analyze the result of X-Score, Y-Score, and Z-
Score on listing and delisting companies as the 
object. 
7. Taking conclusions about the performance of 
the companies and company’s position in the 
area of bankruptcy, grey, or safe. 
 
Sourced : Data Processed 
 
RESULTS
 
Table 2. Interpretation of Listing Banks (X-Score) 
Sourced : Data Processed 
 
Table 3. Interpretation of Listing Banks (Y-Score) 
Sourced : Data Processed 
 
Table 4. Interpretation of Listing Banks (Z-Score) 
Sourced : Data Processed 
 
From all table two until four described the 
result of Bank Tabungan Negara X-Score, Y-Score 
and Z-Score was in grey area during 2011 until 2013 
of observations. However Bank Mega was in safe 
area during two years observation (2011-2012) but in 
2013 in grey area with X-Score result 
(0.588443656). It was similar to Bank Tabungan 
Pensiun Nasional, they was in safe area during 2011-
2012 but in 2013Y-Score result getting higher 
(0.423671832) means the company in grey area. In 
the first year of observation (2011) Bank Mega 
showed high Y-Score value (0.460775517) which 
made Bank Mega in grey area. Based on Z-Score 
value Bank Rakyat Indonesia and Bank Tabungan 
No Company 
X-Score 
2011 2012 2013 
1 PT Bank Mandiri -0.355294127 -0.237707325 -0.99264726 
2 PT Bank Tabungan Negara 0.782376696 0.727159067 0.755067972 
3 PT Bank Rakyat Indonesia 0.483961094 0.435843705 0.403766794 
4 PT Bank Tabungan Pensiun Nasional -4.519343617 -5.948134502 -7.038620829 
5 PT Bank Mega 0.318830045 0.398822036 0.588443656 
6 PT Bank Negara Indonesia 0.367039582 0.388439894 0.327739231 
No Company 
Y-Score 
2011 2012 2013 
1 PT Bank Mandiri -0.480093536 -0.433812226 -0.445313641 
2 PT Bank Tabungan Negara 0.618125613 0.5411676 0.606488426 
3 PT Bank Rakyat Indonesia 0.025018622 0.000459087 0.05235967 
4 PT Bank Tabungan Pensiun Nasional 0.329881866 0.317768676 0.423671832 
5 PT Bank Mega 0.460775517 0.223230215 0.113420204 
6 PT Bank Negara Indonesia -0.102874393 -0.029519009 0.044891015 
No Company 
Z-Score 
2011 2012 2013 
1 PT Bank Mandiri 3.096871852 2.82877416 2.869526942 
2 PT Bank Tabungan Negara 2.231175472 2.136642924 1.947869052 
3 PT Bank Rakyat Indonesia 3.116943659 2.909579211 2.525246054 
4 PT Bank Tabungan Pensiun Nasional 3.152409415 2.956757753 2.471660256 
5 PT Bank Mega 3.409773843 3.929703143 3.626936523 
6 PT Bank Negara Indonesia 3.256144937 2.9332702 2.643439744 
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Pensiun Nasional in 2013 was in grey area however 
in 2011 until 2012 was in safe area. 
 
Table 5. Interpretation of Delisting Banks (X-Score) 
No Company 
X-Score 
2004 2005 2006 2007 
1 PT Bank Lippo  0.443531395 0.323595925 0.575055242 
2 PT Bank Arta Niaga Kencana -0.627428315 -0.068751699 -0.752391396  
3 PT Bank UOB Buana  -1.530343048 -0.182322798 -0.15634344 
Sourced : Data Processed 
 
Table 6. Interpretation of Delisting Banks (Y-Score) 
No Company 
Y-Score 
2004 2005 2006 2007 
1 PT Bank Lippo  0.025207019 0.150740642 0.267944193 
2 PT Bank Arta Niaga Kencana 1.11445071 1.160351467 1.088135622  
3 PT Bank UOB Buana  0.468173213 0.075138893 0.217303572 
Sourced : Data Processed 
 
Table 7. Interpretation of Delisting Banks (Z-Score) 
No Company 
Z-Score 
2004 2005 2006 2007 
1 PT Bank Lippo  3.485016329 3.404434358 2.841820423 
2 PT Bank Arta Niaga Kencana 2.796809615 2.761643225 3.698424108  
3 PT Bank UOB Buana  2.932496736 3.404748623 2.758922865 
Sourced : Data Processed 
Table five until seven showed the three model 
prediction has different result. In which from X-
Score result, Bank Lippo was in grey area in 2007 
however in 2004 and 2005 was in safe area. Based 
on Y-Score result there are one bank was in category 
grey area during three years observation, it was Bank 
Arta Niaga Kencana. In other side Bank UOB Buana 
in grey area category in 2005. According to Z-Score 
result, all of companies was in safe area category and 
it showed that the companies was in health condition.  
 
CONCLUSION 
AND  SUGGESTION 
Conclusion
Implementation of using Zmijewski (X-
Score), Ohslson (Y-Score), and Altman (Z-Score) to 
measure the banks health level was effective to be 
applied on banking sector. The result of each score 
indicated that each company had weaknesses in the 
financial performance. All of third prediction models 
resulted Bank Tabungan Negara was in grey area 
category during observation in 2011 – 2013 
continually. Prediction by using Zmijewski (X-
Score), Ohlson (Y-Score), and Altman (Z-Score) 
sign small differences between prediction, whereas 
result of delisting company sign different result. 
From Zmijewski model, only one bank in 2007 had 
grey value it was Bank Lippo. Ohlson model sign 
Bank Arta Niaga Kencana was in category of grey 
area during observation and Bank UOB Buana was 
in grey area in 2005 only. However, Altman model 
mentioned all of the delisting banks was in safe 
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category during observation. Decision to delist from 
Indonesia Stock Exchange not always caused of 
bankruptcy, it also caused of bank merger to other 
company to build better company performance. 
 
Suggestion 
1. Investor and creditor should investigate 
company financial performance before they 
invest and lend money to bank. Financial 
performance can be used as investor and creditor 
consideration to take decision. First, they have 
to know the condition of company financial 
performance during current and previous year. 
Then investor and creditor have to know the 
credibility of bank in public view. Mainly from 
customer side whom will save money to the 
bank. Customer assessments are important to 
bank, because if they loss trust from customer 
than bank will loss they trust from investor and 
creditor too. 
2. From company management, should have more 
attention to company financial performance 
within previous period or current period. 
Management should able to maintain the 
performance in sustainable in order to interested 
investor willingness to buy company shares, 
make customer trust to save money in bank, and 
create sense of trust between creditor to lend 
money. Management need to increased their 
productivity and performance. In order to 
accomplish company needed in generate profit 
with increasing the used of capital and reduce 
proportion used of debt to financing 
productivity. 
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